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Introduction
Materials and Methods
Zovawk pig is one of the local types of pig
availableintheNortheasternstatesofIndia.Thehome
tractofZovawkisindifferentpartsofMizoramstatein
India.Thispigisofscavengingtype.TheZovawkpigs
are of small size and attain puberty at the age of 2.5
months when they are about 4.5 kg body weight. The
first farrowing occurs at the age of 9-10 months when
they are of about 40 kg body weights [1]. As per its
behavior this pig is very alert to the social happening
such as presence of any intruder in the farm by making
immediate response to the sound or the gestures of the
intruder.
Among all the livestock, pig is one of the most
valued and popular as 100% tribal population in the
region are pork eaters. Pork is the preferred meat
amongst the people of Mizoram. The Zovawk pork is
preferred to others by people of Mizoram due to its
taste and perceived medicinal properties as conceived
bylocalpeople.Outofthetotallivestockpopulationof
3,28,135 in Mizoram, pig population is 2,67,361 in
which indigenous pig population is only 47,143 and of
these,thispigisbeingdomesticatedmoreinruralareas
than in the urban areas of Mizoram (1,78,000 vs.
89,000) as per the Livestock Census [2]. Since this
pig's population is very low as compared to other
reared exotic breeds and crossbreds and more of the
animalsareconfinedinruralareasofMizoram,supply
ofZovawkporkinthemarketislimitedanditisalmost
negligible.Therefore, there is a need of the situation to
increase the population and productivity of Zovawk in
order to meet its demand in the market as well as a part
of conservation of the pig.As a part ofAICRPon Pigs,
the Zovawk pigs were brought from different parts of
Mizoram.Theywerebeingrearedandtakencareunder
AICRP on Pigs at the College of Veterinary Sciences
and Animal Husbandry, Selesih, Aizawl, Mizoram,
India[3].
Screening of health status of animals requires
knowledge on the normal baseline data on various
physiological parameters [4]. Hematological profiles
are important indicators of health and disease status
and have been used in disease diagnosis and treatment
of many diseases [5]. Reference values for clinical,
biochemical and hematological parameters are
required for data interpretation of health and disease
status [6]. Recently a few scientific studies have been
reported in terms of the body conformation and
electrolyteprofileofZovawkpigs[7-8].
The present investigation was therefore
undertakeninordertofindoutthenormalbaselinedata
on hematological parameters since this pig had never
been investigated earlier for its hematological profile.
The presented data could be utilized as reference values
for examination of Zovawk pig as well as in diagnosis
ofdiseaseswhichwillultimatelyfacilitateinmanagement
systemsandavertingtheeconomiclosses.
Thepresentinvestigationwascarried
outaftertheapprovaloftheInstitutionalAnimalEthics
Committee.
Ethical approval:
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Keywords:
TogeneratebaselinedataonthehematologicalprofileoflocalpigofMizoramatdifferentagegroups.
2 ml of blood samples were collected from 108 Zovawk pigs of three different age groups pre-
weaning, grower and adult groups reared in the Veterinary College, Aizawl Livestock Farm in order to find out the normal
hematologicalprofile.Thehematologicalparameterswereestimatedbyusinganautomaticbloodanalyzer.
Totalerythrocytecount(TEC),Totalleukocytecount(TLC),Packedcellvolume(PCV),Meancorpuscularvolume
(MCV) and Mean corpuscular hemoglobin (MCH) were significantly higher in adults as compared to the young ones
(p<0.05). MCH declined significantly from the pre-weaning pigs to grower pigs and increased in adult pigs (p<0.05). There
wasnosignificantchangeinHbandMCHCwithage.
Hematological parameters of Zovawk, a locally available indigenous pig of Mizoram were investigated.
Hematologicalprofilechangedwiththeage.
hematology,Mizoram,
viz.
pig,Zovawk.
RESEARCH ARTICLE
Open Access
Veterinary World, EISSN: 2231-0916 505
Copyright: The authors. This article is an open access article licensed
under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/2.0) which permits
unrestricted use, distribution and reproduction in any medium,
provided the work is properly cited.Available at www.veterinaryworld.org/Vol.7/July-2014/12.pdf
Veterinary World, EISSN: 2231-0916 506
Selection and maintenance of the animals
Collection of blood sample:
Statistical analysis:
Erythrocyte picture:
Leukocyte picture:
: A total of
108 apparently healthy Zovawk pigs reared in the
Livestock Farm, College of Veterinary Sciences and
A.H., Selesih, Aizawl, Mizoram were selected based
on the age and were divided into three age groups
pre-weaning group (5 to 6 weeks old), grower group
(24 to 28 weeks old) and adults (12 to 14 months old)
andeachgroupscomprisedof36animals.Theanimals
were maintained along with other animals and fed as
per the routine feeding schedule followed in the
LivestockFarmofthecollege.Weaningofthepigswas
doneonthe60 dayofage.Theaveragebodyweightof
pigs used in the present investigation in pre-weaning,
grower and adults groups were 2.39±0.14 kg, 4.98 ±
0.24kgand59.22±1.73kgrespectively.
Adequate care and
necessarystepsweretakenuptopreventanyuntoward
stresstotheanimals.Bloodsampleswerecollectedin3
ml capacity Heparin coated tubes by venipuncture of
anterior venacava. Cold chain was maintained for
collected blood samples during the transit from the
farm to the laboratory for hematological studies. The
blood samples were analyzed immediately after the
collection for the hematological parameters Total
erythrocyte count (TEC), Hemoglobin (Hb), Total
leukocytecount(TLC),Packedcellvolume(PCV),Mean
corpuscular volume (MCV) and Mean corpuscular
hemoglobin (MCH), Mean corpuscular hemoglobin
concentration (MCHC), lymphocyte count, neutrophil
count, monocyte count, eosinophil count and basophil
countbyusingautomaticbloodanalyzerVetscanHm5.
Data were analyzed using the
SYSTAT6.0.1 by applying one wayANOVAfollowed
by Fisher's Least Significant Difference Test for post-
hoc multiple comparisons to evaluate the effect of
differentagegroupsonhematologicalparameters.
The Mean ± S.E. (Min – Max) values of erythro-
cyte and leukocyte pictures in different age groups of
Zovawk are presented in Table-1 and Table-2,
respectively.
TheTEC increased with age with
significantlyhighervaluesintheadultsascomparedto
pre-weaning group and the growers (p<0.05). There
was no significant difference between TEC of pre-
weaning and grower groups. Zovawk pigs in the
present study were found to have stable Hb from the
piglet stage to the adult stage. PCV of Zovawk did not
change from the pre-weaning stage till the growing
stagebutincreasedsignificantlyintheadults(p<0.05).
MCV and MCH declined significantly from the pre-
weaning pigs to grower pigs and increased again in
adult pigs (p<0.05). The three different groups of
ZovawkpigswerefoundtohavedifferentMCHlevels,
highest being in the adult group followed by pre-
weaninggroupandgrowers(p<0.05).Meancorpuscular
hemoglobin concentration (MCHC) did not change
significantlywithageinZovawk.
The TLC increased significantly
from the pre-weaning stage to grower stage (p<0.05)
andremainedstabletotheadultstage.Thelymphocyte
count was not influenced by age. In the present study,
neutrophil count increased slightly from the pre-
weaning stage to grower as well as in adults, however,
there was no significance in the increase. The mono-
cyte count was found to be significantly higher in the
pre-weaning group as compared to grower and the
adultgroups(p<0.05).Therewasnosignificantchange
intheneutrophillymphocyteratioofZovawkpigs.
Since there is no literature available on the
hematological profile of Zovawk pig, the findings of
the present investigation are compared and discussed
in relation to the data available for other exotic breeds
of pigs. Due to its semi-domestication and scavenging
viz.
viz.
th
Results
Discussion
Table-1: Effect of age on erythrocyte picture of Zovawk pigs
Parameter Pre-weaning group Grower group Adult group
Mean ± S.E. (Min – Max) Mean ± S.E. (Min – Max) Mean ± S.E. (Min – Max)
TEC (x10 /µl) 8.11± 0.17 (9.90-11.02) 10.25± 0.29 (7.62-14.65) 11.25± 0.69 (5.7-21.70)
Hb (g/dl) 13.41± 0.30 (9.70-18.00) 14.48± 0.54 (9.80-21.10) 15.15± 0.70 (7.47-24.00)
PCV (%) 45.00± 1.00 (33.32-61.11) 47.00± 1.58 (31.35-66.08) 57.89± 1.52 (40.63-81.73)
MCV (fl) 55.93± 1.14 (32.38-77.63) 46.20± 1.17 (32.00-58.00) 63.56± 1.47 (51.00-105.00)
MCH (pg) 16.64± 0.33 (9.62-23.16) 14.18± 0.38 (10.00-18.40) 19.10± 0.53 (12.20-30.53)
MCHC (%) 29.81± 0.24 (25.78-32.70) 30.71± 0.26 (28.10-34.00) 30.05± 4.30 (11.60-42.83)
6 a b
b
c
a
aa
bac
ba
a-c Values in the same row with different superscripts differ significantly (p<0.05)
Table-2: Effect of age on leukocyte picture of Zovawk pigs
Parameter Pre-weaning group Grower group Adult group
Mean ± S.E. (Min – Max) Mean ± S.E. (Min – Max) Mean ± S.E. (Min – Max)
TLC (x103/µl) 14.11± 0.89 (7.66-26.05) 17.71± 0.59 (10.72-25.15) 17.68± 0.84 (9.67-31.74)
Lymphocyte (%) 77.78± 3.51 (26.80-98.50) 74.14± 2.39 (42.40-98.40) 73.17± 2.27 (42.1-97.40)
Neutrophil (%) 20.43± 3.44 (1.00-65.50) 25.06± 2.37 (1.00-56.80) 25.92± 2.26 (1.70-57.20)
Monocyte (%) 1.79± 0.49 (0.50-10.8) 0.80± 0.09 (0.50-3.8) 0.94± 0.08 (0.50-2.20)
Neutrophil : Lymphocyte 0.42 ± 0.23 : 0.01- 2.33 0.39 ± 0.30 : 0.01-1.34 0.41 ± 0.31: 0.02-1.36
ab b
ba a
a-c Values in the same row with different superscripts differ significantly (p<0.05)Available at www.veterinaryworld.org/Vol.7/July-2014/12.pdf
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nature, the data obtained in the present investigation
arealsocomparedtootherwildspeciesofpig.
The TEC was found to be in an increasing trend
from the pre-weaning to the grower and further to the
adults similar to previous reports [9]. Compared to the
physiological values of other domesticated exotic pig
breeds [9-12] the Zovawk pigs were found to have
higherrangesofTEC.ThemeanTECofadultZovawk
pigwasslightlyhigherthanthatofadultwildboar[13],
captive Javan warty pig; [14] and
Andamanwildpig[8].Unlikeinotherpigs,Hblevelin
Zovawk pigs did not show any influence by age [9].
The Hb concentration of Zovawk pig was found to be
higherascomparedtothatofotherdomesticatedexotic
pigbreeds[9-12].TherangeofHbinadultZovawkpig
is comparable to that of 15.66±1.73 g/dl in adult wild
boar [13] and 15.90-18.80 g/dl in captive Javan warty
pig [14]. The PCV increased with age and the highest
being in the adult (p<0.05) like in other pigs [9]. The
mean value of PCVof Zovawk pigs was found to be in
the physiological ranges reported in other pigs [9, 11,
12, 15].Acomparative study on hematological profile
indicatedpresenceofhigherTEC,HbandPCVinwild
pigofAndamanascomparedtothatofindigenouspigs
(Nicobari pig andAndaman desi pig) and LargeWhite
Yorkshire [15]. Higher values of RBC, Hb and PCV
werereportedinwildboar[13]andinwildpiglets[16].
HigherPCVvaluewasalsoreportedinJavanwartypig
( ), an endemic pig to Java and Bawean
Islands [14]. Elevations of Hb, PCV and RBC often
occurred with physical exertion resulting in
hemoconcentration [17]. However, in the present
study, blood samples were collected from the pigs
maintained well with sufficient feed and water supply
and the physical exertion to the pigs were minimal as
these pigs were being handled by existing trained
animal handlers in the farm. It could be hypothesized
thathigherTECandHbinZovawkpigmightbedueto
its adaptation to semi-domestication and might also be
specificforthisparticulartypeofpig.
The MCV in Zovawk was significantly influen-
ced by age (p<0.05). Like in other pig breeds, MCV
decreased from the pre-weaning pigs to grower pigs
and increased in the adult pigs [9]. The MCV of
Zovawk was found to be in the physiological ranges
reported in other pigs [9, 11, 12, 15]. Higher MCH in
adultZovawkpigsascomparedtothepre-weaningand
growerpigswasreportedinthepresentstudywhilethe
Hb concentration did not change with age. This
indicatedthatadultZovawkpigshadRBCswithhigher
content of hemoglobin. The MCHC of Zovawk pigs
was found to be in the ranges reported earlier in other
breeds[9,11,12,15].
Higher ranges of TEC, MCV and MCH values in
adultpigssuggestedthatnumberandsizeoferythrocyte
and hemoglobin concentration correlated with age.
These changes might be due to adaptive mechanisms
for better oxygen carrying capacity of blood in adults
than in young ones [16]. Presence of higher physio-
logical ranges of TEC and Hb in Zovawk pigs as
comparedtootherdomesticpigsandtheirresemblance
to wild pigs indicated that due to its semi-domesti-
cation this type of pig requires higher number of ery-
throcyteswithhigherHbcontentinthebody.Mizoram
is elevated by 1,132 m from the sea level.At this level
of elevation from the sea level, Zovawk has probably
adapted with high content of TEC and Hb. The high
contentofironintheblood(datanotpresentedhere)in
the presence of higher ranges ofTEC and Hb might be
the cause for the characteristic colour of the Zovawk
porkasvariationinthecolourofporkisrelatedtodiffe-
rencesinpigmentcontentandinmusclemetabolismin
different pig breeds [18]. As perceived by the local
people of Mizoram the pork of Zovawk has medicinal
properties in anemic individuals. The findings of
higher iron content with higher TEC with Hb in the
bloodsubstantiatedthemedicinalvalueoftheZovawk
porkamongsttheMizopeople.
The TLC of pre-weaning piglets in the present
studywasfoundtobeinthehigherrangesascompared
to that of Burmese pig of subtropical hill agro-eco-
system [12]. The grower and adult Zovawk pigs were
foundtohaveTLCinthephysiologicalrangesreported
in other exotic breeds [9-12]. The lymphocyte count
and neutrophil counts were not influenced by age in
Zovawk pigs unlike in other exotic pigs where
lymphocyte counts reduced with age while the reverse
was true for neutrophil [9]. The Burmese pig of sub-
tropical hill agro-ecosystem was also found to have no
change in lymphocyte and neutrophil counts from the
weaner pigs to sows through the feeder pigs [12]. The
difference in the leukocyte picture might be due to
breed variation, sampling age and analysis method.
The monocyte count was significantly higher in pre-
weaning piglets as compared to growers or adults.
Eosinophils and basophils were not detected in the
present investigation. Previous reports in domestic
pigs [9-10] and wild boar [13] indicated that the
number of eosinophils and basophils were very low
andsometimesnil.Itcouldbepossiblethateosinophils
and basophils were not detected in the blood samples
analyzedinthepresentstudy.
In controlled situations, an increase in neutrophil
lymphocyte ratio was one indicator of the pig's
response to stress [19]. The neutrophil to lymphocyte
ratiowasoneoftheindexesofstressandadaptabilityof
animals to the social rank [20] and local environment
which generally increased under the stress condition
[21]. Decrease in lymphocyte and eosinophils and
increase in neutrophils occurred in pigs under stress
such as following marketing [22] and electric shock
[23]. The neutrophil lymphocyte ratio of Zovawk pigs
was found to be slightly higher than those reported in
Nicobari pig and Andaman desi pig and lower than
those reported in Large White Yorkshire [15]. The
present finding of neutrophil lymphocyte ratio in the
ranges between the exotic pigs and local indigenous
pigs was indicative of good adaptability of Zovawk
Sus verrucosus
Sus verrucosusAvailable at www.veterinaryworld.org/Vol.7/July-2014/12.pdf
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pigsinthelocalenvironment.
The hematological parameters changed with age.
The study revealed that the physiological ranges of
hematological profile of Zovawk pig were different
from that of other domestic pigs. There were resem-
blances in some of the parameters like TEC and Hb to
that of wild pigs. The present findings would help in
proper monitoring of herd health and appropriate
diagnosisofdiseases.
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